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HE: THE CSI NARA BES. mM RE EUER IRI ELI I5 A PET 261 EJUS E] ER III AE HEN 
KITA, SRM e UP XE S SV ATE, (IRA LAT AE. DU T YI UPS (Pantholops 
hodgsoni) A) FEBR SE BT Ag 538 NL, oS HR PEL SEC IT) WT D ETT T AS EE EB, GEO SHIT UG 
TEA WRIA, WRAL T Ht e 2E TES ERES DU ERAT 29, IET HEM HOS] AS RAT EY 
TE. MPSLENIR EHI, SE TEE ARV PAE S JS A E s FT [R] Jc 898 EL i) CER CTR ERE TRUE EL, ad) ERE RE TE SE 
FECERIS li): 24.36, P«0.05; "EX EG]: 724.559, P«0.05), IME ZENA CIRIE: Z=0.001, 250.05; SLE 
iJ: Z-0.0014, 720.05); TZ T 25 OSEE, EE PAE ik eS EIRT SE LG Bd ES] SS SD e PA - 8 C ET TRU = 
F=31.758, P< 0.01; ŽI EE fl: 7-21.768, P< 0.01; METE-SE IN IR): 714.98, P< 0.01; ZR: Z= 11.05, 2 
0.01); (EERTE HT BUS SERT 29 E) SE AEG A HL TERI GZ =-0.576, P» 0.05) X He 55 HER Fr th Pl Fan E TK 
{T ITE AE n] Be EX BA AE RISE 3 I GF 


Ais: uv: RT A; BEES. TE DY 
FARIS: Q958.11; Q959.842 LARRA: A MBAS: 0254-5853-(2011)05-0561-05 
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Adaptation of vigilance behavior in ex situ 
conservation of Tibetan antelope 


SUN Ping! ?, YU Hong-Hao?, ZHAO Xin-Quan**, WANG De-Hua” 


(1. Animal Science and Technology College, Henan University of Science and Technology Luoyang 471003, China; 2. State Key Laboratory of Integrated 
Management of Pest Insects and Rodents, Institute of Zoology, the Chinese Academy of Sciences, Beijing 100101, China, 
3. Northwest Plateau Institute of Biology, the Chinese Academy of Sciences, Xining 810001, China) 


Abstract: Tibetan antelope (Pantholops hodgsoni) are an endemic and endangered species of the Tibetan Plateau. 
Ex situ conservation may represent an important way to protect Tibetan antelope; however, this process may influence 
aspects of their behavior. To investigate the ability of these antelopes to adapt to new environments, a study on the 
vigilance behavior of captive antelope in different seasons was conducted. Using instantaneous scan sampling, focal 
animal sampling, and all-occurrence recording methods, the vigilance rate and vigilance time of captive male and female 
Tibetan antelope during cold and warm seasons were recorded and analyzed. Very significant sex differences in vigilance 
behavior were observed during the warm season, but were not observed in the cold season. Interestingly, vigilance 
behavior showed seasonal variation as there were significant differences in vigilance time and vigilance rate between cold 
and warm seasons in both males and females. Specifically, males and females showed more vigilance during the cold than 
warm season. No interaction between season and sex was found in the vigilance behavior of antelope. Comparing 
vigilance behavioral characteristic with the Kekexili Tibetan antelope indicated that captive antelope could adapt to a new 
environment. 


Key words: Tibetan antelope; Vigilance behavior; ex siru semi-housed; Adaptation 
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562 a Dy 
ik Pe (Pantholops hodgsonii) xe 13 je i FEA YD 

AH. UE 20 FR, DLECAESRUFIREPRZS UE LIU EE 81A 
AE YA, A gu PRA (rp E ES] CBE ME Je), 2003; 
Schaller, 1998), CRIA EZ — 2 DTP IW A RA 
(BUG; EFE ZIEL E] Bo 93022 AAA) Uae T (Zheng, 
















































































WF R 32 48 


HL fa) 2S, Be Sih ü Uy NC NO EAR (Popalpigena 
lindm), F (Stipa spp.). Sk (Levmus secalinus), 

Ja E S (Sabrotanoides bunge) ~ 8 WÈ X (Potentilla 
spp). JR #3: (Meera chamaejasme) ^ (La & Ma, 
1998). iAH EL pus Spit, Ad; TRE B 












































1994), WABASH. PEATE e 
FHIR RJA eA AB E, Bl AL bm HS BJ 
PAM TJESSA 2S. tain. AHE, REPERE 
EA ACA CAS M (Feng et al, 1980; Schaller & Ren, 
1988; Cai et al, 1990; Schaller et al, 1991; Harris & 
Miller, 1995; Harris & Pletscheer, 1999; Su et al, 2003; 
Qiu & Feng, 2004; Lian et al, 2005, 2007; Cao et al, 
2008; Yin et al, 2007). 
H R XU. BEI AE 39635] n T 5 Ml 2] 2] B] SEE LAT 
A. AWARD, MHT EIIE (Rangiver tarandus) 
FF EX A KF Bt AAC HE 5 2 EU TEE EE AI P E BU 
(Nellemann & Cameron, 1998), jest n] BEA ZR AD 
HN fT 29 x JW (Schaller et al, 2006). Fox & Bardsen 
(2005) JE H, 5 3 ET I (Aguas kiang) A JX JR Yo 
(Procapra picticaudata tW EG, IBIS A 2S CER TJ 
WP SPE BEE. (ARE, KTE HB A 
FIR EEE BAT 29 21 Vin OE Fe Ted AS DL FRE o 

Ay T Su s xS ng AE ELE, 
2005 AF ib, TEER A E BEER EA. P ORARE Jon Ji FB 
£v. f 30 hm? jj e JI SEHR (Cao et al, 2007). 2€ 
TUE, ASCHER F 2006 4E 10—12 H 812007 4E.6—8 
HEERE ERR AIRE. PAS JI REUS y P 














































































































































































































































































































WERA, AK. BORIRERBU EATER H. 
T ue ETC PRP TE PAE BOE EL BY WI US 
HEAR AARP DX, H 2005 4E 12 A, ZEA HH 
Te] 30 hm? FEA pray BE BE Joi (o eC fa] JJ SER ET 
IRISA TIZ (Cao et al, 2007). 
12 





















































{TAME 
2006 Œ 10 AIII PFE AE IU AE IE(S JR), 
HEG Hy BAT a FE AY OUS, WIE T fX 
BRITTIEN, FRET MRIKA 
i) £i R (Jiang, 2000; He et al, 2001; Liu et al, 2005), 
DA Ae np n] yg AE Hts DX gk 1T Ay (Lian et al, 2005, 2007), 
HY HIS IAT ABET EX. WEED, ESE ZI 
SRP, BURKE, HEA, PIRE H 
hs, ELAS AN IN RTA FUT p), BRINE eRe. Bl, 
Tome, ESERE eR PE TEL 3E 77 I8 AT 2935 
AE SUN ERAT A e 

Ti ds 2^ Hh “te VE EL (Zhang et al, 2008), 1E 3È XE 
SC HJ VERRE: 2006 Æ 11, 12 7 2007 
£F. 1 H, RÆ: 2007 4E 6.7.8 H), AW 4d, A 
Ie, ERSWOUSE 24d. IZSIT EEX 6: 00—17: 00, 
12873 6: 00—18: 00, KE, BIFILE 144 h All 
120 h. KA Away I SUPERO AS SEPTA, EI 
































































































































BEERTA Te] A OE es HS EMEA SIE, 
H BEF SARIS TEASE PRI BAT A TRES, 
RAH HARARE YA EVE, a TAT 
JS NMOSESE, ABS WIZE AS OTE Be eR 
Ti A El ESA SE o 


1 PRM SAE 


11 BREE 

Scu px TEE aK KIEK. THK AEP 
E99°35', N37905', 1545 3240 ~ 3270 m, Hb Ab JR ie 
ALAB AAR PUJCON, ARS. Mek. 
Hg PG — AS Fh, Je F ea EX, 
EKEN 377.10 mm, 4E 28 Kit A 1484.5 mm, 
SEP 35.0.5 °C, WEEK 125 d, WEEK 
ZEHN BEN 1100 h (5—9 H) HHH Jg Je 























































































































































































































Jd Nh AY SEU RESO- 100 m Ab, JH Sony Handcam 
TRV650 Zi fa Bi KALI KS ES TIT 29, ERI ce 
TUE TAT Aaa ey, TAIN LSS ABI 10 X 70 
EA H Be BOULE HT PRÉS AT Al o 

KUREJEA EC AN vh LEE IE 29 39 
ACE, FP LE LAT A ok 53 2r Br fF THE 
OBSERVER BASIC 5.0(Noldus Information Technology 
bv, Netherlands) HEIT 4 Ab PE, RREA WW AY Bt VJ j8k 
POE BAT ALD] RV SEINE TRU A) Hb] S VE ETE 
As EST TR] o E FBG EAR = (FG EY T8] 3 BLU EST RT) X 100%. 
13 Zug 

fT 2M AB ie B FE AE NE IRI RI 
Windows 3XE1T £t 419r; 47 AER 
Xt1T 4] Br; Mann-Whitney test E55: 9E JA I] [i] 
EE p y ZEAE TERI2E S EIE, IJ 









































































































































] SPSS 13.0 for 
THEZ US dS 
S 
DOUS S 
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5 8l gh FE: 
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FEISS BS AT AY IE ET IE 








Ti 2:4) Hi (two-way ANOVA) 4b} E T APE Hl S5 
ÍT HEE o 


2 MRAR 


ERMAR EMISAR 

LL 1h AAI BORE AE 6: 00—17: 00 HE 
4T4T AWE, DARIE 9. 13. 21. 15. 13. 10, 
9. 8. 8. 7. 8 REA, OPT AE BIAS ES RE 
RT AAEM 1 tas. BRAM: FER 
2, ME. EWS ERIT EE 2 7 6E, 10: 00 Fill 
14: 00, 4} Jl i Hed oJ] EST TA] HS] 33.25% Fl 30.91 Voc HE 
PE)LA Be 17.329481 14.98% (HERE). 4b, 7: 00 METE 
JE E] SE FACET TREE F es B Jes BAER, rf ME PEIUS 7: 
00 KA P EEBGZ PEE IE AS (Al 1). Mann-Whitney test 
ARER, WEE A IN Bote. do ZL RI SER 
HJ [RI (Z=4.36, P<0.05) X FE Ak tE Pil (2=4.559, P<0.05) 
HEERA. 




















2.1 

















































































1.0 
o 
à —É—— HEEM 
Ss 
5 0.8 -a MEME F 
s 
= 0.6 
= 
a 0.4 
& 02 iss gent 
Si ba: 
0,0 Lae SS os 
6:00 8:00 10:00 12:00 14:00 16:00 18:00 
fifa] Time 
Pe] Wee UE EG SS UR Ti] 2) ic 
Fig. 1 Diurnal activity rhythms of vigilance of the 
Tibetan antelope in summer 
2.20 7 EG AA [8] Ae 


Tz 1 hg —7MIN BATA ZEA 6: 00-18: 00 ETT 
47 ABE, 7) HBS 4. 7. 10. 16. 12. 9. 9. & 
8. 7. 7T. 7T. 5 AREAS, DITER Ey P EE 
[8] AT Ad s s np 2 Hr. BRAM: FEY 
Ze, MEDELITE LE 2h RUE, 10: 00 E. 17: 
00, 4 3l ty E Ta IN TA) EY) 80.319681 77.21%; WE 
ERA 3 ASU, 10: 00. 13: 00 Fl 16: 00, 455!) d 
Hog das TAY) 85.5496. 65.9%All 75.2196. HAE 
HEt, ME. REJN Yo S5 v ES] T8] Fr A E] E35] Be 4E (EI 
2). Mann-Whitney test REI, ZEA IN Be 
ME. RE ike < RIS SENE TH] (20.001, 20.05) ke 
j& E01 02-0.014, 250.05) 25 SAIS f 
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27K Ff] Vigilance ratio 
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Fig. 2 Diurnal activity rhythms of vigilance of the Tibetan 
antelope in winter 


LE TE HELPS A RES SE RC RS] [8] 4 Bic 

X A. BEER ZTE EE SUE E BOT A W ERRI, 
A Jl EISE Ti] I EL DERE Sh EE 2r IN RT: 
F=31.758, P«0.01; 9E 3 Et Hl: 721.768, P«0.01), 
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OFERENTE RESTERA 3). 
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Fig. 3 Diurnal activity rhythms of vigilance of male Tibetan 
antelopes in summer and winter 


2.4 METERS Be SSE ak A [8] 4) BC 

HYD, EE ZTE HEE BIS BOT A ERRI, 
WES WC EN Li] AU EE PEG EA eS IN Td: 
£-14.98, P«0.01; ZI LEB: 711.05, P<0.01), HE 
PES ae n 8] s STEER 4). 

VES, ox SER 77 25 4) (two-way ANOVA) a 7 
Ju, TT AN PE GE SEC PP E RIT 2 103 06 HE Hl 
(Z-0.576, P50.05). 
3 iW 
ARUN, Sfr I te DUE ee 
TEE fH f&(Beauchamp, 2007). FFE N E KRE 
Ri. dee AAAI HORS mH, ARE 
BETH: a TART EE, RTE HU E 
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Fig. 4 Diurnal activity rhythms of vigilance of female Tibetan 
antelopes in summer and winter 


Ae [RH EE REA RAT OA, TREH ELECTI EE JA 
ES E BUE SEE CAT A AN HH (Ost et al, 2007). CAK 
WEIR AEH, EP EME HE BHO ARE PEE LE BC, BLES 
Hy E E R a XN (Canis lupus) % FS F& B6 H a 
(Schaller et al, 2006), {rl HLA AS 2) As B3 481 f 7J 452 
39 B JV, opis AY AE EM T I EE, 
JL PS XIV TE Be Be KY ERST E HI F RE A E. 6 D 27] VI A 
BARZE, (Hk T SM Me Be e SARE BLA 
Jk 5A I] 2538041 2g AR a, I VRBE SERPENS TR] 8] 
Aj Jb (Beauchamp, 2003), A fj Si S8 52 4& n] ny yu 
HE px Ute HE jt P SE TEC EISE PTT er A] LE SEAN DU 7. 
31%(Lian et al, 2007). WERKE, jet Fo B) CERE 
Be. MEXE, TH FRE IRE dE RC 
NFER IF, IAS, BAG PLS E ETE, PAG 
SE IN TAPP 10% 20 

Fb, Æw (Elgar, 1989) Fl Asya) (Yang et al, 
2005) tH Æ KIA 25 RAT 29 EISE CE DA) 28 . AWAK 
Hj, EREET, SI BT 2 2x] EMI. X 
[6] rs EF AE UE SE (Camelus bactrianus ferus) WWE t 
A3, ECE CAT ZU Be Ae RAT HI de BLU] S 
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EON 3236 





(Yang et al, 2005). IWA RAII] FHS E IBA AT A É 
WSS, CERCA HS TELA RACE AR BE TC 
Wi P. WAR AEAT Te] (ME PE: 41.85%, WETE: 
42.96%) HH T fey TREE: 6.41%, HEME: 13.65%). 
Ti 38 Eee EY BEF Ay OL E ake PS CWC AT 29 SE EG AE FE A 
4EB 11 fm, HEREZ ETETE IAZ AI y FE ^E tl 
XS ETE AY SR AT A FEE — E FERE IR, xu] exe 
TFIO EE BT Ay 4 DY SEED S DR, SEE 
WAT AD B] 388 206 Ye 5 ad a Pp EC ACC 2 EJ 
FRAK. “HA RHE ot Ay E ROS RI & 
BD, Behe A, BC REE E V A 5605 
LIA. AE, BUSA TE EMI; —ÁAA, 
BUN WEE RAEI. AE, WERE, SOUSTE 
Ah, CH BU BST UG, ae YS a AT AE OT 
Bb; MEA, HFAA, Zea 
Rg Et BC age A BH, CES AT 
NID 

AWA, SO BAT AFEERI, 
4H 1 Fe 5 DSL AHA AS Fe rf AS Fn], EG a) Aepyceros 
melampus (Shorrocks & Cokayne, 2005) 4 Procapra 
icticaudata (Li & Jiang, 2008), BEE NIZ kk ME PES E. 
HHR, HEHE Ovis aries WEGE ES (Michelena 
et al, 2006). ARP, HERES ASV EEE PETE ES THE 
TE. FARRE F, MEER SEIN TAI, ir 6.41%, 
IME PE teas 13.65%, für FE GBS ARE EAT 
E, ERE, REE SAS EF re EY [RI (4 1.85%) tH ER 
WETEA (42.9696). 

AIL, SEIFERT Hex, HK 
STAT 29 E31 RAMI, ETON TR] eA PE — 0 
Jue. ERAT A ATZE KIITA BAUR TT e HA 
RET, HHH Re LU Jd BS AY a IZ HE 
ZEAL o 
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